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[54] TITLE OF THE UTILITY MODEL: REVERSED SHAPED ANTENNA 

[57] ABSTRATCT ' 

The utility model relates to a reversed F-shaped ' 
antenna. Under the space limitation of a notebook computer 
the utility model calculates a path length of a double- 
frequency or three-frequency antenna open-circuit end 
according to the design of the reversed F-shaped antenna, 
the double-frequency reversed F-shaped antenna is designed 
according to the space limitation of the notebook computer, 
the path length from the open-circuit end to a signal 
feeding end is 1/4 of a wavelength emitted from the antenna 
and antennas with different frequencies have different path 
lengths . 
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CLAIMS 

1. A double-frequency reversed F-shaped antenna that 
is used for wireless reception and transmission of a 
5 notebook computer and. is designed be able to be radiated at 
an edge of the notebook computer, comprising: 

a feeding end that is bonded to a signal source and 
feeds voltage signals of a signal source; 

a short end that is bonded to a ground unit and 
10 outputs the voltage signals to the ground unit; 

a first radiation path that has a first open-circuit 
end and is designed by one of the frequencies of two 
voltage signals and is extended to the open-circuit end 
from the feeding end to have a straight shape; and 
15 a second radiation path that has a second open- 

circuit end and is designed by the other one of the 
frequencies of the two voltage signals, is extended to the 
open-circuit end from the feeding end to have a "^h" shape, 
a portion of the shape being shared with the first 

20 radiation path, is bonded to the short end by extending the 
bonding end, and bonds the first radiation path to the 
short end, 

wherein each of the first radiation path and the 
second radiation path is used to radiate the two voltage 
25 signals corresponding to the two radiation paths and 



receive two electro-magnetic waves of a corresponding 
frequency fed from the outside, the the two voltage signals 
being fed to the ground unit through the short-end. 

2. The double-frequency reversed F-type antenna 
according to claim 1, wherein the area size of the two 
radiation paths is controlled. 

3. The double-frequency reversed F-type antenna 
according to either claim 1 or 2, wherein the open-circuit 
end that controls the first radiation path and the second 
radiation path is a squared shape. 

4. The double- frequency reversed F-type antenna 
according to claim 1, wherein the two voltage signal 
frequencies are selected from 0.9 GHz, 1.6 GHz, 1.8 GHz, 
2.0 GHz, 2.4 GHz, and 5.2 GHz. 

5. A three-frequency reversed F-shaped antenna that 
is used for wireless reception and transmission of a 
notebook computer and is designed to be able to be radiated 
at the edge of the notebook computer, comprising: 

a feeding end that is bonded to a signal source and 
feeds voltage signals of the signal source; 

a short end that is bonded to a ground unit and 
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outputs the voltage signals to the ground unit; 

a first radiation path that has a first open-circuit 
end and is designed by one of the frequencies of three 
voltage signals and is extended to the open-circuit end 
from the feeding end to have a straight shape; 

a second radiation path that has a second open- 
circuit end and is designed by two of the frequencies of 
two voltage signals, is extended to the open-circuit end 
from the feeding end to have a straight shape; and 

a third radiation path that has a third open-circuit 
end and is designed by three of the frequencies of the two 
voltage signals, is extended to the open-circuit end from 
the feeding end to have a "^"h" shape, a portion of the ^^h" 
shape being shared with the first radiation path and the 
second radiation path, is bonded to the short end by 
extending the bonding end, and bonds the first radiation 
path and the second radiation path to the short end, 

wherein each of the first radiation path, the second 
radiation path, and the third radiation path radiates the 
three voltage signals corresponding to the three radiation 
paths and receives three electro-magnetic waves of a 
corresponding frequency fed from the outside, the three 
voltage signals being fed to the ground unit through the 
short-end, and 

the three radiation paths having the open-circuit end 



whose length is designed based on the frequency of the 
three voltage signals radiate the three voltage signals 
corresponding to the three radiation paths from the feeding 
end to the three open-circuit end and receive three 
electro-magnetic waves of the corresponding frequency fed 
from the outside, the three voltage signals being fed to 
the ground unit through the short-end. 

6. The three-frequency reversed F-type antenna 
according to claim 5, wherein the area size of the three 
radiation paths is controlled. 

7. The double-frequency reversed F-type antenna 
according to claim 1, wherein the open-circuit end that 
controls the second radiation path and the third radiation 
path is a squared shape. 

8- The double- frequency reversed F-type antenna 
according to claim 1, wherein the open-circuit end that 
controls the third radiation path is a squared shape. 

9. The three-frequency reversed F-type antenna 
according to claim 5, wherein the three voltage signal 
frequencies are selected from 0.9 GHz, 1.6 GHz, 1.8 GHz, 
2.0 GHz, 2.4 GHz, and 5.2 GHz. 
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DESCRIPTION 

REVERSED F-SHAPED ANTENNA 

5 Technical Field 

The utility model relates to an antenna, and in 
particular, to a double-frequency reversed F-shaped antenna 
used in a notebook computer, which is a reversed F-shaped 
antenna. 

10 

Background Art 

Communication products, such as mobile phones that 
are currently being marketed, have gradually reduced in 
size. Further, communication products have been integrated 

15 into other electronic products, for example, notebook 

computers, personal digital assistantis (PDAs) , etc. When 
devices are installed into electronic products, the size 
needs to be further considered. Bluetooth and wireless LAN, 
which are currently being manufactured by many 

20 manufacturers, need to meet the demands of integrating the 
communication devices into all the electronic devices. 
Subsequently, the development of the Bluetooth has 
increased the trend in reducing the size of the 
communication products, 

25 It is necessary to consider an antenna that is an 



important factor in order to develop a communication 
technology. Due to the miniaturization of the 
communication devices, the antenna should be designed to 
meet the size of the communication devices- At this time, 
with the current development in technology, a method for 
solving the miniaturization of the antenna is at a mature 
stage in development. For example, the developed 
technology of miniaturization of the antenna is applied to 
a microstrip antenna (thin type antenna), a reversed F- 
shaped antenna, a high dielectric constant antenna, an 
aperture antenna, an embedded antenna, a small helical 
antenna, etc. 

In addition, in order to increase a bandwidth, a 
frequency range set in the coimnunication devices is 
increasingly widened in order to be set to a high frequency 
region. For example, the Bluetooth uses a fundamental 
frequency of 2.4 GH, while GSM uses a fundamental frequency 
of 1.8 GHz, etc. It is necessary to miniaturize the 
antenna as the frequency is getting higher. 

Further, researchers have proposed various solutions 
that operate a single communication device in a plurality 
of channels in order to adapt a broadband frequency, 
including research and developing a double- frequency, in 
particular, a multi-frequency communication device. Among 
those, a technical problem to be solved by researchers is 
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that the miniaturized antenna has the double operation 
frequency, in particular, the multi operation frequency. 

All the portable electronic facilities, such as the 
notebook computer, have many metal structures. The metal 

5 structure shields electro-magnetic wave noise (EMI) to 
reflect the radiation of the antenna. For this reason/ 
many factors should be considered at the time of designing 
the antenna to be built in the notebook computer, which is 
more difficult than designing the antenna in free space. 

10 However, since both frequency characteristics and field 
patterns are changed, it is very difficult to design the 
double-frequency or the multi-frequency antenna to be built 
in the notebook computer. 

15 Disclosure 

In consideration of the above technical problems of 
the related art, it is a main object of the utility model 
to provide a reversed F-shaped antenna that can be used for 
a notebook computer and can be designed in double- frequency 

20 or multi-frequency according to actual demand. 

It is another main object of the utility model to 
provide a reversed F-shaped antenna that implements 
impedance balance matching by controlling an area size of a 
radiation path. 

25 It is still another main object of the utility model 
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to provide a reversed F-shaped antenna with an increased 
bandwidth by controlling an area size of a radiation path.. 

In order to achieve the above objects, there is 
provided a double-frequency reversed F-shaped antenna that 
5 is used for wireless reception and transmission of a 

notebook computer and is designed to be able to be radiated 
at an edge of the notebook computer, including: a feeding 
end that is bonded to a signal source and feeds two voltage 
• signals; a short end that is bonded to a ground unit and 
10 outputs the two voltage signals to the ground unit; a first 
radiation path that has a first open-circuit end and is 
designed by one of the frequencies of the two voltage 
signals and is extended to the open-circuit end from the 
feeding end to have a straight shape; and a second 
15 radiation path that has a second open-circuit end and is 
designed by the other one of the frequencies of the two 
voltage signals, is extended to the open-circuit end from 
the feeding end to have a ^^h" shape, a portion of the 
shape being shared with the first radiation path, is bonded 
20 to the short end by extending the bonding end, and bonds 
the first radiation path to the short end, wherein each of 
the first radiation path and the second radiation path is 
used to radiate the two voltage signals corresponding to 
the two radiation paths and receive two electro-magnetic 
25 waves of a corresponding frequency fed from the outside. 
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the two voltage signals being fed to the ground unit 
through the short-end. 

The utility model is implemented using the same 
design principle and further provides a three-frequency 
5 reversed F-shaped antenna that is the reversed F-shaped 
antenna used for the notebook computer . 

The features and operations of the exemplary 
embodiments of the utility model will be described in 
detail with reference to the accompanying drawings. 
10 . 

Description of the Drawings 

FIG. 1 shows a first detailed embodiment of a double- 
frequency reversed F-shaped antenna according to the 
utility model; 

15 FIG. 2 shows a second detailed embodiment of a 

double-frequency reversed F-shaped antenna according to the 
utility model; 

FIG. 3 shows a third detailed embodiment of a double- 
frequency reversed F-shaped antenna according to the 
20 utility model; and 

FIG. 4 shows a first detailed embodiment of a three- 
frequency reversed F-shaped antenna according to the 
utility model. 

25 Detailed Description Of The Preferred Embodiments 



In order to manufacture a double-frequency antenna or 
a multi-frequency antenna in such a manner that the antenna 
is built in portable electronic devices, such as a notebook 
computer, etc., the utility model adopts and designs a 
reversed F-shaped antenna. 

First, since the notebook computer built-in antenna 
has limited design space, the size of the antenna is 
limited, which should be necessarily made based on the 
directivity and radiation electromagnetic pattern generated 
by the notebook computer. Since the notebook computer has 
recently become lightweight, slim, and small, the position 
where an embedded antenna can be mounted is limited to an 
edge portion of the notebook computer. Therefore, the 
antenna should be necessarily designed to be thin and long. 

Hereinafter, as a detailed embodiment of the utility 
model, the double-frequency reversed F-shaped antenna 
according to the utility model will be described. FIG. 1 
shows a first detailed embodiment configured based on a 
space with a. thin and long shape of a notebook computer 
using double-frequency of 2.4 G and 5.2 G as an example. 
The double-frequency reversed F-shaped antenna 10 includes 
a feeding end 11, a first open-circuit end 12, a second 
-open-circuit end 13, a short end 14, and a ground unit 15. 
The feeding end 11 is a bonding point of a signal line and 
a high frequency signal (voltage) is fed from the feeding 



12 



end 11 to a first open-circuit end 12 and a second open- 
circuit end 13. The short end 14 is bonded to the ground 
unit 15 and a signal is fed from the first . open-circuit end 
12 and the second open-circuit end 13 to the short end 14 
and then again fed to the ground unit 15. 

In designing, the first detailed embodiment of the 
utility model designs a path length of the open-circuit 
from the first open-circuit end 12 to the feeding end 11 to 
1/4 of the wavelength (12.5 cm) that matches 2.4 GHz, that 
iS/ about 3 to 4 cm and the path length of the open circuit 
from the second open-circuit end 13 to the feeding end 11 
to 1/4 of the wavelength (5.8 cm) that matches 5.2 GHz, 
that is, about 1 . 5 to 2 cm. As such, the voltage of the 
corresponding frequency is input through the feeding end 11, 
2.4 GHz can be radiated through the first open-circuit end 
12 and the voltage of 5.2 GHz can be radiated through the 
second open-circuit end 13. To the contrary, when the 
electro-magnetic wave of the same frequency is received, 
the reversed F-shaped antenna receives the electro-magnetic 
wave of the corresponding frequency through the first open- 
circuit end 12 or the second open-circuit end 13 in the 
opposite scheme to the above-mentioned scheme of inputting 
the voltage of the frequency in order to sensitize the 
voltage input. 

In addition, in order to increase the bandwidth of 
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the antenna, the open-circuit end is designed to have a 
relatively wide portion, such that it can increase the 
resonant frequency band. As shown in FIG. 1, the utility 
model increases the bandwidth by designing the position of 
the open circuit of the first open-circuit end 12 in a 
relatively wide shape. 

Actually, the shape of FIG. 1 is one of shapes that 
can be implemented. However, the are various schemes 
capable of installing the double-frequency reversed F- 
shaped antenna in the thin and long limited space of the 
above-mentioned notebook computer. FIG- 2 shows a detailed 
embodiment of a double- frequency reversed F- shaped antenna 
10a of 2.4 G and 5.2 G by way of example. The path length 
is the same as FIG. 1, but FIG. 2 is different from FIG. 1 
in that a relative position of the first opening end and 
the second opening end is different from each other. 

As described above, in order to increase the 
bandwidth of the high frequency portion of the detailed 
embodiment of FIG. 2, the portion of a second opening end 
13' is designed to be relatively wide as shown in FIG. 3. 
Other limitation conditions of a double-frequency reversed 
F-shaped antenna 10b are the same as FIG. 1 and therefore, 
they will be omitted. 

As can be appreciated from the above description, the 
double-frequency reversed F-shaped antenna can be 
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manufactured through a path plan of the feeding end and the 
opening end. Similarly^ in order to manufacture the multi- 
frequency reversed F-shaped antenna, the same design scheme 
can be used. FIG. 4 shows the first detailed embodiment of 
the multi-frequency reversed F-shaped antenna according to 
the utility model. The multi-frequency reversed F-shaped 
antenna is designed to have three radiation frequencies by 
using three opening ends. 

A three-frequency reversed F-shaped antenna 20 
includes a feeding end 21, a first open-circuit end 22, a 
second open-circuit end 23, a third open-circuit end 24, a 
short end 25, and a ground end 26. The feeding end 21 is a 
bonding point of a signal line and a high frequency signal 
(voltage) is fed from the feeding end 21 to a first open- 
circuit end 22, a second open-circuit end 23, and a third 
open-circuit end 24. The short end 25 is bonded to the 
ground unit 26 and a signal is fed from the first open- 
circuit end 22, the second open-circuit end 23, and the 
third open-circuit end 24 to the short end 25 and then 
again fed to the ground unit 26. 

In designing, the second detailed embodiment of the 
utility model designs a path length of the open-circuit 
from the first open-circuit end 22 to the feeding end 21 to 
1/4 of the wavelength (12.5 cm) that matches 2.4 GHz, that 
is, about 3 to 4 cm, the path length of the open-circuit 
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from the second open-circuit end 23 to the feeding end 21 
to 1/4 of the wavelength (5.8 cm) that matches 5.2 GHz, 
that is, about 1.5 to 2 cm, and a path length of the open 
circuit from the third open-circuit end 24 to the feeding 
end 21 to 1/4 of the wavelength (16.6 cm) that matches 1.8 
GHz, that is, about 4 to 5 cm. As such, the voltage of the 
corresponding frequency is input through the feeding end 21, 
2.4 GHz can be radiated through the first open-circuit end 
22, the voltage of 5.2 GHz can be radiated through the 
second open-circuit end 23, and the voltage of 1.8 GHz can 
be radiated through the third open-circuit end 24. To the 
contrary, when the electro-magnetic wave of the same 
frequency is received, the multi-frequency reversed F- 
shaped antenna receives the electro-magnetic wave of the 
corresponding frequency through the first open-circuit end 
22, the second open-circuit end 23, or the third open- 
circuit end 24 in the opposite scheme to the above- 
mentioned scheme of inputting the voltage of the frequency 
in. order to se.nsitize the voltage input. 

Similarly, in order to increase the bandwidth of the 
antenna, the open-circuit end is designed to have a 
relatively wide portion, such that it can increase the 
resonant frequency band. In addition, when selecting the 
frequency, frequencies such as 0.9 GHz, 1.6 GHz, 1.8 GHz, 
2.0 GHz, 2.4 GHz, and 5.2 GHz, etc. can be selected and the 



reversed F-shaped antenna can be designed according to the 
radiation length necessary for each frequency. 

The reversed F-type antenna according to the utility 
model can be mounted in the portable electronic devices 
such as the notebook computer and the eff,ect using the 
double-frequency, in particular, the multi-frequency radio 
technology can be achieved in the limited space of the 
notebook computer. 

The utility model describes the exemplary embodiments 
as described above limited to the configuration and method 
of the embodiments described as above, but is not limited 
to the embodiments. Various changes or modifications can 
be made by a person having ordinary skill in the art to 
which the utility model pertains without departing from the 
spirit and scope of the utility model and therefore, it is 
construed that the right scope of the utility model is on 
the basis of the claims. 



[19] «t'*AK««ilt»iRi*«ll 

[12] 1^ ffl H i ^ W iji Bfl ^ 

[21] ZL^^lJ-^ 02230247.6 




[51] Int. a' 

HOIQ 13/08 
HOIQ 1/36 



[45] gfe^^•&H 2003 ^ 3 ^ 26 0 


[11] CN2541958Y 


[22] *if a 2002.04.02 [21] $iS-t 02230247.6 


[74] ^fijftsm*^ it^ffli^^sjw^^swpi'^ 


[73]^WftA ft^^^SmWPB^^ 




Mill: ^?t^ifitrt 




[72]mtA ^tt^ 









[54] geffli?fM«f* ^JFM^^ 
[57] fiSg 

gP^tj^^^^M^i^Kf 1/4, ^[il^^fitl^^, ^ 

p&^-^m??.ll. 




I 

oc 
c 
c 



c/ 
u 



02230247. 6 



«l H « 45 



1. -m\ F mxms ^'^-m'^mifnm^^m^m^^m^ 
15. ^m^^^^^mm^mm^m^m. 

,3. ^^^ij^^ U 2 ^i&6<J#J F M^m. K'-l#tiE^-5", ^^rTMM 
^M^^ 0. 9GHz> 1. 6GHz^ 1. 8GHz^ 2. OGHz> 2. 4Gz 5. 2GHz ftii^- o 

25 -I^A^, -^-'ft^^filBiigg, -ft^Mfi^^EfS^is^l^A^^A: 



02230247. 6 



u m m ^ m2/2M 



.... mmi^mT^m.^m, ^n-. n=.mMm^^\^m^^^^; 

%H W ^ # ^ i 0 i^gife^ . 

6. iUUm^^ 5 ^3^6<]H^#J F ^#tiES^. 3^ = ^11 

^-pH-^^^S 0. 9GHz. 1.6GHz, 1.8GHz, 2.0GHz> 2. 4Gz 5. 2GHz ^^ii 
25 j^^Ho 



3 



02230247. 6 



m =^ 



(Wireless LAN), ^pJrff^^i^. MS!M^®m^S^MW% 

M.. 'n'^^mmm.mmmm^. \ix±m^mw%m, ^mm:^ 2.4ghz. 

25 ^jS:^#6<]M<^:5imtti^o ^qisjihmd^^fitl:;^^!!^;!:^^ 



02230247. 6 



iJi IS ^ ^2/635 



25 i^MM. ^'gi^m-iiMli&^-^^m^^^; \$,%-%MW^ 



02230247.6 ^ :fS ^3/6jS 

To 

FM^^o ^##® 1, ^^y.i.2.4a, 5.2G ^liicig^iaM 

• ^ lO'&feT/l^^^: 1iA(feed)5ffi 11. m-Jf£&^ 12> ^"JPi^^ 
13. mS&(short)l^ 14 ^^^n 15. -K-^". i^A^ 11 iP^^^^fi^jii^ 



6 



02230247. 6 



iJi H| ^ 



14 wmmm^^ 15, i^^mi^^^m-jf^^ 12 ^m~jfm 

11 6<3JFIi|ig&^jgg^^it^#'^ 2.4GHz 6<J 1/4 ^^^^ (12.5 ^^), KP, ^ 

5 3-4 ^- jFs&i^ 13 mm\^ 11 fi^jjfg&mssM^^iiimit^^f 

5. 2GHz6<] 1/4^^^(5.8^^^), BP. 1.5-2 ^^^^o ^iPitfc, SiHA^w 
11 ^A^9mi5^e^%JlBt , 2. 4GHz nTiljim'-^TIi&ll^ 12 i^M . 5. 2GHz 

... , api^Si«]6*i:^.^:^im-5TMi2s^^i:jfl&i^i3®-M 

10 w., m.^^^^&m\o 

^#%a2, ^j*7!M2. 4G. 5.2GmmmFm.^^ioeitf^m, mpma^ 



20 ltl#^l|-3ffPi^ 13' 6<J^:^^Tt— ^g^^fil]^^, MZ^^o «i® 

iij F 10b ^^^mm'^^m i t^s^3^. 

25 m, ^:5*75sffi=^JfP$^6<j^it, ^iiiiiH-t-^SItii^fi^jgatJ. 



\ 



02230247.6 ^ ^ ^ JI5/6K 

21 ip^m^^atiit^^., ]^Mm^(*fi)iitAi^2H#iiM^-jf« 
22. m - JFM 23 -^mnff i&i^ 24; ^s&i^ 25 26, m 

26. 

21 a^uFg&s&^ssi^^it^ire-^ 2.4GH2 ^ 1/4^^-1^(12.5 -'^^), IP. m 
3-4 23 M^A^ 21 ^jf^^^mmi'^^^n^ 

10 5.2GHz 6<] l/4 5&i^:(5.8 1^5)-), SP, 1. 5— 2^a^^; ^H^B^^ 24 M 
^A^ 21 W JF^S&^SS&^jillJ^Tt^^'^ 1. 8GI1Z m 1/4 ^^-K: (16. 6 '^^) , 

gp, mA--5<^j^oniit. MAm2imAmmmw^&n, $h2.4ghz 
'^M.Ttf^-jfmm 22 igit; 5. 2GH2 ^^&-^m.^n=.jfmm 23 ^gi^; 

i.8GH2 6<3^H^praiimH?FM24iglto M:t. ^^l]^tl^#^¥S<J* 

15 Mtit, Bpi^^|p]6<i:^^^s^-?TM 22^ m-jf^^i 23 ^mnffi^ 

1.6GHz> I.8GH2. 2.0GHz^ 2. 4Gz 5. 2GHz )¥^m^^^B^W 

25 mmmm, ^n^mm^m^^^x^, ^T^mm^^^f^^mmmmmm 



8 



• 02230247.6 % BJ 15 ^6/6M 



g 



02230247. 6 



ift =1^ Pi^ S 




10 



02230247. 6 



itt 19 ^ Wt a %2/2M 





11 



